The absorption of ethylbenzene through the skin of the hand and the forearm in men was investigated experimentally. Both the absorption of liquid ethylbenzene and the absorption from aqueous solutions were studied. The rate of absorption of liquid ethylbenzene was 22 to 33 mg./cm.2/hr, and the rates from aqueous solutions were ii8 and 2I5 ,ug./cm.2/hr from mean concentrations of I12 and I56 mg./litre.
Ethylbenzene is used mainly as a source of styrene but is also a constituent of commercial aromatic solvents and of motor and aviation fuels. In recent years, the world production of ethylbenzene has increased steadily with a corresponding increase in the number of people occupationally exposed.
The most likely forms of exposure to ethylbenzene in industrial conditions are inhalation of vapours and mists and uptake via the skin after contact with the liquid. Skin uptake has not received much attention. No quantitative data concerning the skin absorption of ethylbenzene were found in accessible references. Most authors indicate that ethylbenzene may be absorbed through the skin in small amounts.
In the absence of quantitative data, the present investigation was undertaken to estimate the absorption of ethylbenzene through the skin in men.
Methods
Absorption of Ethylbenzene The following procedure was adopted. A watch glass, 4-7 cm. in diameter and I -2 cm. in depth, was tightly fixed to the skin of the forearm. Ethylbenzene (0-2 ml.; O-I739 g.) was introduced with a syringe. After I0 or I5 min., i.5 ml. of ethanol was introduced under the watch glass to dissolve the unabsorbed ethylbenzene. The solution in the watch glass was transferred with ethanol washings to a 25-ml. standard flask. The skin exposed was wiped with gauze, which was rinsed with ethanol. The rinsings were added to the standard flask. The concentrations of ethylbenzene were determined spectrophotometrically at 262 mp (Guertin and Gerarde, I959;  Bardodej and Bardodejova, I966) using a Unicam SP-500 spectrophotometer. The amount of ethylbenzene absorbed was calculated from the difference between the applied and the remaining ethylbenzene. When the ethylbenzene was removed from the skin immediately after being placed in contact with it, recoveries averaged 99.7%.
Absorption of Ethylbenzene from Aqueous Solution Two methods were used, a direct method, similar in principle to that used above, and an indirect one, based on the excretion ofmandelic acid, a metabolite. Direct Method The whole hand was immersed for one hour in an aqueous solution of ethylbenzene of known concentration in a I-litre beaker. The concentrations of the solution were determined before and after, and the ethylbenzene absorbed was calculated by difference. The surface area of the hand was measured each time. Evaporation of ethylbenzene during the experiment was avoided by placing the beaker in a polythene bag which was fixed tightly to the beaker and to the skin of the forearm just above the wrist. In control experiments, it was shown that a solution protected in this way did not change its concentration in two hours.
All experiments were carried out at 23 to 250C., maintained with a thermostat. Two initial concentrations of ethylbenzene were used-I5I mg./I. and 227 mg./1.', corresponding to mean concentrations of II2 mg. /1. and I56 mg./litre. The concentrations which could be chosen were limited by the solubility of ethylbenzene in water as well as by the sensitivity of the method for the determination of ethylbenzene. The volume of solution was chosen so as to ensure a decrease in concentration of about 35 % during the experiment. Under these conditions the changes in concentration during an experiment were sufficiently marked, but the decrease in concentration did not much alter the absorption. The concentrations of aqueous solutions were estimated as before in relation to a reference solution. This was distilled water in which the other hand of the exposed person had been immersed for one hour. It absorbed at 262 meL slightly more than pure distilled water.
Concentrations were also determined after transfer from water in an air stream by a nitration method. The methods agreed well with each other.
Indirect Method The hands were exposed as before, but, to obtain more metabolite, both hands were exposed in each experiment, and for two hours, not one hour. Urine samples were collected every two hours during 14 hours from the beginning of the exposure, and another IO hours later. The main metabolite of ethylbenzene, mandelic acid (Bardodej and Bardodejova, I966) , was determined in urine by a polarographic method as described by Bardod6j and Bardodejova (I96I) and Bardodej, Fiserova-Bergerova, and Ledrer (I964).
Determination of Ethylbenzene in the Expired
Air Some attempts were made to estimate ethylbenzene in expired air. Samples of air were taken during exposure to liquid ethylbenzene and three hours later.
The expired air was blown at 5 L./i5 min. through two bubblers in series each containing 2 Ml. of nitrating mixture.
Results
Seven determinations of liquid ethylbenzene skin absorption in seven men were carried out (Table I) (Baranowska, I965) and styrene (Dutkiewicz and Tyras, unpublished data).
The determination of mandelic acid excretion in urine was recommended as an exposure test for ethylbenzene (Bardodej and Bardodejova, I966) . In view of our investigations this would not be a reliable index of the ethylbenzene absorption for simultaneous exposure to vapour and to skin contamination.
